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-10 
I4aDJ' inn.tip ..... sno_ thet ~ .... Uvl,,. 
.. 4$ to • 1 ... ot X b UGhuce tor Ba. .... J.Ii.oHa .•• ~ I: t:a 'the 
1004 ... ,-_ to\m4 1n 18018,," petUdCl .. 01_ ot doC- (_ 
t. 81., 1939). in rata (It.-.ll all4 .......... Jt.n. 1_), a. A.a 
D atte aerol •• (K8J8. 1.". 
l'be teU of ~ nwlttnc from lnsulJa 18 •• ~a1e4 
., a .1mul.ta:aaous rau at X tm4 laoI'gan1o phosphaw (~ .n. 
1 •• 19M; Kaft', 19881 £eya. 19&8). Be la, .. ,1on of 81 .. - lato 
.he b1e04 at' ...... rats ~ It u 11' ~ ... -iDs 40-
oelte4 bU ...... in OOBblnat1Q1? 8th E (J'lOok n. al. lta8). 
ro_ .. oo-work .... (1961-oa) oonoluaecl trom tbe1r raaulteoa 
uma patients that 4eer. __ b ...-um It tUl4 1l:lorgan1c phoaphe'tKt 
re pll.yslo1og1,eal pb8lA01tAue _Ie GOOlD!" l"~ar17 WhuSl1lOOM· 
1. _bd.leh4 by mwaele ceU8 UD4er tile tatl .... or luullaJ 
.he l1uoo •• 1aa4m1n18~ either b7 .. iIl or __ 'til to .~ 
1n41vlduals an« to ~18betl. PfJtilata. 
I'bu, ftOm the ra~ l1m1'be4 ~r ott studt.. OIl 
lecVolyte_ pnaeat 1D toll. 11ta'8t;ve em_ oan ..... • t'all sa 
arum X who gl\lCOM 18 gl..... In otb.er 1DataMe.. 1. Will ~ 
aU .th atmul:taaeou h1l. of 'blOOd _r. 
• lI!f1J91le ,Ot.., !!r.t!!!l9!!l!!~,.n!!D • 
.Attttr 0..-0-1"1 _ol.u81_ .. ])I'04ua4 in toga. BSawleh 
t. a1. (1834.) foUnd " 4eple'10ll Of tJ,1Oopa .. aoOtall\l1etlOA of 
. I, 
leotio 8014 1nthe 1Mbem1ouea. l'heae rtD41nga agree w1t1l 
thoa. of teDUl'lt at. 81. (193&) Who In .adlt-ion studle4 the 
ohemical oUJl8Ga a.t'ter 1"~1 or the lip'urea. The le."lo eo14 
, ... tent rell below the normal level, tlOcount_ '1'_ It,. being 
_abM out by the re8$Ub11ehmon'l Of' '1004 flOlr, an« •• 'b,. re-
synthMls of the leo\10 .cid to gl;ycoe.~n. becaMe the latter 
values remained lOW atter the reat.orat1on of the ciroulation. oa 
the oontro1"1'. aastings st. 01. (1139) reported the content of 
81vooeen and potassium to be unatfected. tn the ooelude4 area. 
~t it 8110u14 be poin1ie4out. that the coronary .rt..,. la 
tb1. eeae wes 11.geted only tor 45 minutes. then releaSM, anti 'the 
heart remoTed anerel hOur. later. 
'lbe. a:"'l'e8t of the uPtake ot the lactiC 8014 18 a~­
aid 'b7 the destruction ot llH (41phoapbopy.rl~eoW •• 
• oe~ II t the OO$DZJL'le ot leotto dehydrogenase (OOY1_, 1H1). 
In the t~ tftagtl$ c~ •• phyxia of tn. lsobt-.t 
40g beart there 18 " production of 180t108014. 1'h. SUl"V1val of 
the het1t-t 18 p:rolo~ b1' lnorees04 eJ..ueose oonoentratlon Sa 
lt100ft. but 1$ not etfect04· by the pr_woe ot lao'tste. G110oa_ 
4epletlon Ie prWf'el1tod by mo4erete oonoentrat1on of glucose An4 
leotate. or by high eonoc.mtr&tloll ot lactete al.<me (BOgue n. el •• 
1938) .. More recent 8tU41ea Of 8~ lo:q-l.&ating anox1& 
lm11eates that 1n order to survive this condltioll the m1n1:mal 
level or oardiac alyoopn has to be approxiMte17 800 ~;. 
(Oonler. I)_, eM Deseauz. G •• 1961)" 
In cbronlo ~erdialooolualon there 1s 8 der1nlte 
4et11"ease 1n K level or h_rt or 'bloodm. t.h an 1lloreea. in Be 
oonoentre1i1cm (Aleun4er at. el. •• 1950l, leer! et. 81 •• 1958). 
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A. IUE:~~ IT.II!!e. 
tn oraer to .eterTrdn&' the __ unt of 811110088 to be " 
given. thtlt ~1nft' Uterature _8 ~ewed. In or4_ to 
pr..-ent death 4ue to ~l;roem1a 111 heJ)8teotomlsea. antmala, l' 
was found 1>,. KaJlU1 end oo-workers (lt2', that this ooDt!1t1on. ooul4 
be el1m.1nGW on acbnlniatrat10ll ot 150 ma./kg. of glucose. !h1a 
tt~. bes 'b_n oonr1rmG4 b,. other investigators in 81m1l.ar 
experiments (Yate st. 81., 1953). ana 81ao __ in. agr .... , wit;h 
SOUi.' s ~k t 1937). in WhlCh the utUlzatlon ot O@il"'bohJtn.te 
by the peripheral tltU1UU _. estimete4 by the method or ohem1eal 
balance. 
In ov;:r ~t. _ 1nten4e4 to produce hyp ... 
gl,..mla within e short time, thus 1t _$ n"e8~ to ~10a4 
the animal with gluoose. An 1ntualon or sJ,uooae at e rete of 
1.6 {!I!!.!ks./hr. tor B period ot 5 hours __ decided upcm.. Th18 
amount of gluoose agrees wtth tb.et of POllack (1955-34) Who 
ed4_that qUnt1tyof gluooae to pertbsll'11 bloo4 In hie study 
of aerttm phosphate cbaages. 
~1 dop, we1gb.l.ag ten to twent,. ldlogreu, were 
18 
aneathetlza4 with ae_./ks. nernbuiMtl lDtraperltoaeall,.. A 
oanDDlG wee. inserted into the traObea Ud aJ.''t1t10181 reB'PDe1Wm. 
appllea. The t.~l et&2!7 1MB expos. .ant. oalUlllated for 
".eoorCttng bloo4 pl."e.88U'f'8. i'Wen't7 ~ oent solu:tton or slUOOlJe 
__ given into the :r~ vein at e rate or Sml./k8./le. 'Cor' 
5 hourS. This h~lc 81u008$ aolu\tOll _ed_14M ttpOD f.n 
one to m1nWze the volume of' :tlUld 81YGtl". Bloo4 saapl.$8 were 
tekta .t one hov- !D1ie:rftlle. bHl!l'ta117t.htt fJ8tQe prooe4 .... 
toU0W4 ln the en!mele IDtused with lnau11n 8S wll 88 glacoee, 
except ·tba'188 Q1l1ta 0'1 'uuSa were Illxe4 _til each 100 mt. o~ 
gluooee. The total amo_;" or lneu11n 11ve s.a noll e. me:tm.er ._ 
625 tm1_. At 1ib.e ad o~ the Infuslon pe104. the ~llOraol0 0 .... 1" 
wee opmed. the pete.rdt_ all" en4 the heart .•• rapl4U' l'fIIOYatl 
&a4 ~ into • t:r-eea1!l8 ~ of 4t7' 1" al'.d '-her ... 
time requSze4 tor the ~ ~ the b.-t 414 not ..... :tlft 
seootl4a, A 8hort perlOi t. 1'-.0.,.118 a_enery 4ue W the ~ 
atable nature of Jd.8b. ..... J)bospbe-.. 
111 .. poup of au-1s, eQerbaentel eoro~ 
oo4tlwtlon ._ P*u..... 'fide uueJJ.y pJl'04UOK a 4ark:eM4 ana 
of eMu.. the sla « lot 1n:D 1a 4laMter, at ...... • td-.la sa 
tIl.i. ~t t.hree anDale 41ed of ftBvloul..e .. 'willett_ 4. to 
OOJ'ODaI'J' .. elut-. en4 tw o15Mrs .... no' .. ea, Mea .. 1iM 
blol4 pru ... tell ~ the ~ll.$Vel 4ur1D8 the ~". 
.... 
,A.t1ier the perl0&1"41a._ epen.e4 ........ h of the len ant..-ie 
desoen41ng coronary artery _8 l1e8W. At, tbe time of l1getiOl1 
intnftU01.t.8 physiologioal sal1M Wus10n __ 1MeUn a' the n'\e 
of a m1./kg.~. end the eni_l was ma1nte.1ne4 in _1. oon41tloa 
tor tour hoes. Bl.oo4 presSQJ"G .S recQl'"4ed from 'the oemmlate4 
temoral artery 'wi tb 814 of e mereury manometer in order to 
$V.leete the coo4.1 tton of tbe an1mal eon-tmuoual,.. The_ 
pJ>OO:edve __ applied to another flI'CUp ot animals Wi til GOrOMlT 
ocoltudon with the exoeption Infttei,ng glucose instead of sal.tn •• 
B. kt.P.!rAt1oa ,,~ .... ~.I!!£t ,l!S!l,p t~r4!!ll!&!. 
a.mples ot the risk" a= 1e.n ventl'1ol..e ~e Ohipped 
oft from the frOz_ heart. In tho •• " 1a WhiG 1Q'OOer41al. 
oeolul4!k"'l we. pro4\lce4. :ponlcms of the l$ohsio and. u.aattMtretI 
eectloM o~ 'the 1.rt 'Nf!tncle WOft~. All ~le. ~ .. 
1fl beak€¢s with the freezlDG mixture alter th01 wtn.-e cleared of 
papillary musole. 3114 .ooHlve blood 8M tat. 
Apprccs.-telJ' 1 . &4.0 sran semplee were used tor 
phosphate anal,..M. *fba t:b_ wa_ placed tn_ e pre-ooolecl 
morteranA _s _o ... Ma with. -.11 tmlOWlt of ,. UiobloraoetfA 
ao14 ('lCA)., Ibe minue ._ tl1tel"fJtd ~pho.pbate-t'r .. 
1'11 __ .,.,.. ad ool1eOte4 b .. graduated sl ....... toppere4 .71·--..... 
Th. moner $t14 t f lte paper ........ heel w1tA sG'hral. eons ••• tift 
t!1m'8Uquentitlee of 7CA ... 11 the vo1. . ot tl'le t'11tNM •• 
-11 
4540 ml. fh •• xtreet •• neutrellzet to phenolphthalein wi. til 
301&DlB. "~t to • TOl .... or 50 ml. eM store( In the 
retJo1geretor. In the experlmen'e .In Whleh the ocolus1on 'fftW 
prodao~.a S:m1. aliquot ..... taken for the laet:lo 801d (ie'tenl-
netian bate. neutrallz8"1011. 
Due to ,he un.toG!. _tva or 'the UIh ~y 
phosphates. the ~are'1o;n Of tho ._p1GS _e oomple'te4 'W'1th.1a 
80 mlnutes a1J4all operetlOM ~ OelTled out 1n fI1 'eap 1'%"8_ 
at 000. 
TW 1 .. 0 grams_pl •• of NOh .... n"1"lele W1'$ we1gh'" 
oat.fGr the 4eteralnatiea or gl,eo!en 8$ well QS tor the anal,. .. 
tit SC41um and :poteuta. a. ..t .. _ ft::t.r 81,._ .. placed 
into ~ S.Oml. Of' 80;1 ma; the 88'llPle$ sn •• 14. :tor the· 
e1eo\rolyte _l11Ji. ~~ :;1.0e4 into , 41g_tlng tube and were 
,tgbtly 8.Q~,.re4. 
e. 8!B!oal: J)!1m&~t!g. 
1. A!l!O,lma.!I ~! 
IncStpnlo pho8phe .. e (IP) t the phofJpb.ort.UJ Of phos:Pho-
eNet1ne «1).0) t tM phosphorus of a4enoslne J>OlJphosphate (.AP.P') 
1fttr$ 'Cb. phoaph.te traotlotla detamined. Inorganlo phosphate. 
4eterm1ned b7 the methot of P1ske ant! SUbbarow (1989) t 1e pre. 
o1pltated as the ealol __ 1 t. Two 1.0 ml. ot the extrec"b 1. 
al4M o.a ~ •• t lC>.' oac1e. A.t'te:r 5 minute. stan41llg at ~ 
l' 
tem.peftture, the 61owl,. tolmted precipitate 1. oentrltuge4 t_ 
16 mimltes. a$ilante4. ttn4 _ 0.6 ml •. 01" 2.~ CGClz solutiQn 18844_, 
Thi$ :m.b:ture 18 :'("$oentrltuse4 and the sttpft'!.latan't decsnte4., ~ 
_ehe4 preelp.1tate 18 then dl •• ,olV$4 w:1th 8 tU-opa of 10$ Bel u4 
the solution 18 bt'Ottght \0 3.0 ml. TOlume with 41.t1Ued weter. 
The ro~ neaeta era thea ed4e«. 1n ortler: 0.4 m1. 
ot 10 li BaSO,. O.a JIl. of a •• o"f am.mon1u:m mol.7b4ete. 0.4 ml. 
Of th$ re4ucbag mixtU1"e (!.~:p'\b.ol-n1fOn10.c14)" t'he 
eontente ere Uln'ted to a final vol._ of 10 m1 .. with dinill. 
_t81"t and re&4G!elut. a blank lu the speotropbotometerat a 
Rft 1~ 0'1 660 mUlbd.U'OUs a:ft,er aU~ the ool.01' tD 
4 .. elop tor 10 l'11inutu. ·ftfa 1ncI:'pnlc pbUpbate eetlmst.l<m. 18 
'be .... e the 001_ reaotion ot Hake a. 8U~ (1118) ••• 
.. al$ r4 the oolor 1:' .. ot10 1s the pro4uotlon ot ,8 blue 001_ 
d th the 81_1 tensou8 re4aetloA of moltb41o ••. 14 in the preaeaoe 
c't-8cld. 
ft. pboe:phoru Of ltC 1s .. ,_,.... .p~ the _tho« 
or "'1se ant SUb"row (19.'). by .. 1)trectlngthe ftlue Qbta1M4 
t .. tbe lP ft'OU1 .. 't'8lue obtained 1n a to1.l.oW1al ~t 1.0 ml. 
of the extract 18 d11u~d to 3.0 ml ... 0.4 Inl. of 10 l:l JiaS04 end 
0.8 ml. ot 1.6S' emmo111Wlt moll"b4at. are af.4e4 rasp80t1Y91,.. 
standlnf; at roam temperatun tor 3Om1n.tes wUl allow tor tibe 
hydrolysis 0::PC. At tbe end of this per104. 0.4 tll. 'Of the 
redt1ch~ _~$Jnt 18 ed4e4. V(Jlw.- ia adJutG4 W 10 :ml. and after 
the 1\\11 oolor 4""'1O~' 1,. ruA 8p1a 88 ~. 
~ _t.hOt\ of LOllNl'lll (lIE) 1. utUlzc4 tor the 
4ner;:~dM'lon or AP:i'. thta fta.'1G. 1. 4180 ot.talnd b14Ute-
.... th:ts t1~. ft'bt~ tbo _lue of the 30 m1m.lt,e8 
~:r318 tI'Om th,. V8.lu obtaln04 1n the 8 m1l,w.'ea _14 
h~~l •• , 10000 •. ~ lat_ 1. Gaft"i<&d 0\\' •• tol.lowD: . 
1.0 tOo. of I • BCl 18 add*' to 1.0 ml. of the enno~. eM tid •• 
mUtu:re 18 hJirol7Hi 1a • bol11aa .'t,I1%" ba'\b tor uaotl,. a 
Id.nu",-_ Atter oool1q b ., _te. 1,,0 ml.. at 41.'11184 .'-. 
0" ml. of' 10 N saso.. 0" al.. ~ 2.'" ~1_ molybdate, &114 
0.4 ml. ~ tll8. rH;uo1rc 86-' ere _404 wltrA .~_. ~ 
~laI\h. voltae or .... ~to 10.0 ml. witil 41-'1u..t 
weter It 0»4 e1~ ttl. 00101:' \0 t'tAllJ' 4."'$l.o». the eonton'U en 
r.. Gt~(d.a in tbe sp"\ropho'kir~t.l" aa -..tor •• 
iftla reeOftI1"_per~DtG ..... ooat.acMt _ ~ 
~04.t ~. resul'. as;rM4 with thOH repOned u 11t..,." ... 
(Hlldt. lil3.:.M, ~~1~.~1 loll4'). tlMt J'l8OO"', O'r u' NiDI 
~oa;~. "he ~8OOV'a1' of .t-'C &~. o. tAat 01' AJfl~  ~. 1.-
Gl-JOo,*, 18 h1O'ol7Zd '" the _'th04 of Good .". al.. 
(lttSS) aM tt"". Iluo •• 1s "tem1BG4 .MOl"diq to lctelJ.loa u\b.Q4 
(11M). 
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.,., e •• half hour dlgeetlD6 1n a bol11Dg water blilth 
d1sso1vu the t1s$ue ooatelned b ~ I:OB. .A.tter f'11'tfttla 
1i.b.roQ8b 11.88 wool. tbe contets ot the 1;u."'e ere allutel to 
ao.o ml., a. &.0 ml.. aliquot. an ~en tor _.lye1.. fO eaoh 
al1qoot fl.O ml. or .. alcohol 1. a4ded, Jdxed _11. and 1lro~)dt 
slowly to boiling 1n e water bath to preelp1 ttrtG out the 811OOS-
'1118 tubee are ooold b the retrlg~e tor tor 50 minutes, end them 
oent'!"ituge4 tor 10 lidmltee:h ~ nperneknt 18 4eoente4. ana 
5.0 ml. or a N B01 Is a44ed to the preolpt tfatM 817008-. 'J.'We 
en! a hall' b01J:r h~rolY81. 1. • bolli.,. _t.r batk toUO'MJ tor 
tbe etJnvert.dcn of @'J.70~ to @lll00se. 
!'he b~l,..at. 1. __ tnl1s. to pbenOlphtba1eb wi. 
1$ RaOB anA 411u'hd to • rl_l YOlume ot 10 d. W1 th 41st1l1el 
wete!'. OH m1. aliquota. ere taken tor the 61\100" 4etemtaet1Oft 
$o.~d1Dg to Jlell10Dt a metho4. One ml. Of'CUSO, reegen:, 18 mlliie4 
w:t til eaoh 811q,tlO\. ant the tubea ere ,leOM in e bol11q _tor 
bath tor eaot17 10 mlDuteah Aft.er eoo11ng 1b. 1;8, _ter. 
addition ot 1.0 ti. of Cllraefto-mclyMate I"CM.gEmt tollCftfth fte 
tubes are abele_well =\11 tho ft'Oltlt;lon of 002 •••••• , ant! then 
the oontents ere Wcugllt to •• volume of 25.0 mi. 
fte ... aU1ttDg stable blul8h-~~.en 00101' 18 read 111 the 
spectrophotometer agelnst tit bla* at .. wave 18128th or 680 mill!-
!"llerena. 
5. IleM.GAu.!2!! 
One ml. 'Of' 'blood 18 mUecl weU with &.0 a. 11/18 ¥Oft. 
ana 1.0 ml. 01 l.O~ aoeU._ ~.tete 1. a44e4 .. eM ~'U.81r 
shaken to precipitate tne protelu preoGJ1t. '11tra'loDtollOW8 
end 1.0ml.. aliquot Is taka tor the 8lllOOS. 4.terml_~1oa, •• 
deeft'lb. above. 
4 ... tiq At~4 
It. lD04S1"le4 method of ltI1l.1e ena KUntz (193B)la ue4 
tor 'ehe 4eterm:1natlon ot i.$otio 8014. To a ol .. n, t1.%7 test tUM 
eonta~ 0.2 ml. of th$ flltrste, '.0 ral. of ¥4. J"ee8(mtl, 
aloWl7 d.4ed W1tll oonstant $bald.ag. fhe ¥4 reasont 18 
001!!q)0aed 01' 1.0 liter ot OOn081\treted ¥4,. 11' ml. of 41stUle4. 
water, and 5.8 ml.. of equeou.~ Quae._ Af'tie heatiD/! , mSmtte8 
In • bo111q _ter betb, the mbture 18 rep141.1 000184· below 200e 
iu e 'beth oontaWD8 ruDntnstep _tft'_ 'fWD 4J.~p$o:t the oolol!' 
r8&gen't 1.&~ ~ox1dl~l 8Olt.l:tlon 18 dd$d, tube8 are well 
shaken, and k~ tor 30 minutes In th$ dark 1n 8 .ater bath at 
300C. '!hen, theY' er8 b •• tett 1n e bol11lS8 weter bath for 90 
8eooMB. oooled 1n tap _'er. ami read apinst a _tar blank 1D 
the upeotropbotOl\oter at weft lens'th of 566 l'llUl1m1orons. 
5. !leqt~+,mlf 
Five nil. 0'1 oonc:umtreted HNOe 1s Wlt8d tor d1SG8t1oa or 
the tlssue: _pl&8. Att$r .bout a hours 41ps.1on. the vol .. 18 
deoreaG. to approx1!!ately 1.0ml. fte 4i6 •• 't 18 broUlh' 'to 
25.,0 al., "1'01 __ • 10.0 ml". aliquot. are taka al'l4 4Uute4 1n 
volumetric tla$ks to 50.0 ml. !'O ee:Oh tl.eek. 'bet'on adJust1D& 
the tbal VOllmJ.$.l.O ml. of • 11thium leota. 1" dte4, aen1Jag 
8etbe lnt_rnal standard (ovennan and D8V18. 1M'). '!'he 411111;. 
samples are then rea47 for aulple ot sodium end potesala Sa 
the Perkh Elaar flame photomet_. 
It. totel of 4& dogs were stud 1M in the .... alua'lon of 
the intluence ot 6lUCO.$ 1ntualon on the oh$mioal oonstltuents o~ 
the nonool and coronar, Qoolu4e4 dog heart. S1M. the UDlU1t ot 
data and the number ot cztOes-comparieon 18 11ke11 to oontuse the 
reeder t the f'ollow1.l'lI prooedure wUI " U$(I 1n dHor1btD.! tb.e 
results. 
fte phoapbate result. wUl be described tor the ~l 
end oompared w1 th the <lata in (1) gluooH 1~ erdmals. 
(a) £luooM.1Deul.in In.tu.8ed an1m.ele. eM (J) the 1.l.Datteoted area 
ot saline ll'1heed open-ohest anJ.mele. ftl., the resu1\e 1n ,he 
unat'teeted arGa of the saline 1ntused open-cheat tmJ.-.ls wUl be 
OOlZ:q)8:red with (1) the unaffeetd ares of the slncose 1n.t\taed 
open-ohest antmels t aM (a )tbe is0hemic area of' n11ne J.ntuaed 
opel'l*Chest animals. .Finally t the aUecte4 .rea o.f' the •• l1ne 
il'lfW!led open-ohest anirnelew111 be oompU'Gd, with 'he isohemic area 
of the gluoose intused open-oheat animals. Tbla order of 
preiumt~rtlon will be repeated tor the glycoe- $n4 laot10 8014 
resUlts, end 1dll be toUOftd b7 the .... proONUl"e ter the 
electrolytes. 
., P~~.Rl!It. lbt'~.. it .~ ancl ,.99!O!!U oool\¥!~ 
lIIbUa· 
the .on~a"loa or tb.e phosphate ~a in ~ 
40g h.tl1l"'ts 1 •• ~ 1n .,.111. 1. fte values tor _. len 
....... 101. are .. 8entlally the same •• aue report. __ 'Iol.1~ 
bVCGr (104'). It 18 intere8tln.g to note tWIlt. the ecmoeatJ."aUoa 
ve1u&$ 'for tlM rtcht tm4 lett .,en..,101& an e1)M-\ \h. ,..-. 
1. tbose anlMl.e glYeJ1 cluooae 1:nt\la1on thee ... 80M 
lDterutl88 ehengee from the taor_1$ .. -7 ba .e.La "ab1. II. 
,... t.he riPt. .... 10l.8, ... 18 & '"1' •••• ill U. an ~ •• 
b w:. entno oil ..... 11. AlP. tthe lett .,en_loB sIlowtt •• s..u. 
tftJl4 .1 thoup ortlF .. lnoreese b. .PC .PproaoAM bordvlJ..u 
8.1;18,10 • .1. eip1t1oan ... 
In the :pI'eSe.e of lnaulhaa we11 as glUGose • 
• ssentially the _~ ohanses 1a the phO.pU~ J,&Vel.. an s ... 
Ia th1e aerle.. reponed 1D Table In. the PC level 18 &.r:t.n1W,. 
higher than 18 tile preriO\lS ... l&e w.1:th Ilu.eoa. alone. 'The IP 
1n t.he len '9'U'U1.el.e 18 lower than the GoaVol ftl,uu .... W. 
APP ~1M UDOUJlf;e4. POllaOk aa4 OOtllillflOrkers (19M) f'0Wld 
similar 1"es'Ul ta 1a 40g beets portu.sed wi"\ll bl004 aM. sluooee, 
lD&u1in on4 phosphete 414 no't seem to have aq a4dltlonal etteet. 
the PC "Mat •• ~ 111 the heane p.~ctd w1th aluoo-
tb.Im wt til blOO4 alone. 
In 1ih.. ._lea 0'1 .DiMl. a'\'a41e4 wi_ ooro.",. 
oeelwd.Oft t •• 11ae latualoa _8 8l.e 1a OM ~p or an1m81a .. 
t.hat the 'f'01t.lDle of fl.uid e4mlnl.terecl _tid b. eomperable to 
tho •• etYe 81\100... TheH I.'e8U.1te aft toU'DII til 1811:1.. IV. :No 
other H,ults en toWl4 1a ~e l1t ... 1mre 1a th1s eonaeotion, -
exoept 'the on •• 1TOm thia leborator, reportd prertoulJ' (JII14er 
at. a1., 1-geO) t aa4t thea. .~ 111 1m the pee_at I'eSUl.t8. ft.e 
.WI'S!. ~ the right v ___ lole III th1e tJ1)$ or e~t sa 
omltte4 ,," .. etho OOl1MDt ot' the ~\e tftlotlou remetu 
tlMhaJt184 .. er 1lJleae ooDllUou (lIllAle et. 81. t 19&0).. ~h. 
~I$OD _~ t.be 111eh •• &S'U end the uan_te4 eM or 
the len "'11"101. ab.OWft • 4etlnlM 4~ •• 1a PC aM APP. an4 
u cliff •• aoe in U. If- ... ~ tdle rewl\s ot .u. u.-
a:tfeet-ed l.n v_Wiele with the 0 ... or tbe lett TeD_Lole ~ 
llol.'lalll (loga (<<fable I). OM 8.0" .. 8 1aaecl.1at8ly anU ....... 1n 
IP. While no oh.aIla- 18 apparent 1a 'po. u4 APP. fhis 1ner .. .. 
1ft IP 1., l'lt'MIMver, ata'18tlea117.' a!pStloant_ 
cro.oenthtlou of plloep.bete O~8 ill ~ 
0001u.&84 hearts o.t toga glv.nslu~os. intu.alon are tabu1eted 1. 
t'able V. tftlen OOlnpe!"{$d with the some phoapl1aM ~unds of the 
heuts or does reoeiving 8aline Ultuslona (Table IV) the only 
statistloally ~t&nt value 18 foWl4 1n the non-atteoted left 
nntrlo1e 111. PCooateDt, _10 18 1~.e4. 'fM IP te114a to 
deer.us.aM AlP ooatent 18 811ghtly .1. .. ".. .18 eompe_ 
vt1 ttl btualon into normal heart.. ft. oomparison f4 the lach-.1o 
eraa and non-erteo'ed are. o:t tho left ~lel. IIb.Ows a 1lU'ke4 
10S8 of PC ana.A:.PP .... an lnorea .. 1a IP. ~UJ' ~ 
il:ltWIloa 40.. not PI'01feo" aplna<t ooronar,. Molaloa. 
I. un be _.\84 trom ~. ~ Table VI. t.ba' b _. 
gluooM en« tIl~11l8tllln 1b1\t .... J'lO!'melanima1s. all .FO 'ftlv. . 
in __ ", WbU. APP ana IP tentle4 to deer... 1n its ooaoentftttl 
0 .. 1 ... heart. 1. toun4 b TaU. 1'll.. ft_ the ooolut_ .. 
~u4e4 eree8 Of th6 tNml. lett "...1.14 a. .... pO\1;P. 1 ••• 
salbe ant 11_00.8 latue4 .... etat1etloellJ' ~. 'both PC 
an4 AFP eontenta or Ulela __ o al·U 1n 'botth PQQa us IJl.Wlto4l7 
1_. While lP eoneu"'ioa teM:& to rl.e. A coapar1soa _". 
be",,""- the a.l1M Bn4 81l1eoon ~ .. .betll'1'ts _ow QDl7 OM 
~ .henge, _ell', t.be inor ••• in ooDOen-.'loa o:t XiO in the 
non-ettMtecl J..n ventrlO1. Of the 8luGOae 11lf'tltMd ea_le, ft.ee 
18 a iet1ni te .... n4 f'OX" 1P t;o 4eel'ease end A.PF to r1.. in the 
~t£ectea len 'ftmtll'lol. •• 
B. at .~~l,J!t,.l!t!!.&H,,~~~ooa. ,,~~, .... r!A,;,~'~~ l-~J! 
!!\4t ~lD9a •..• ~ k!~,~1'l 4\~.!4 ()t: .. ~~. ~ .q'!~~.7tI O~~U4eJ1. 
DIs 1I!!£M. 
Webl. VIII npH.ellta the 'h1uea tor ~1 SlTOogea 
an4 lactl0 ee14. Tbeae 1'8lU$8 c,ompar$ with tho.e reported 1a the 
literature (Vla~ end :MUlder. l~WI Crulekshfmk and stdtifteta 
1950) ., It 1e lnt .... 1UC to no'. that the oonteat ot glyoogen 
i8 sllptl:r 1U.@;ller b the riCh' .... triele than b the len 
v<tntrlo1e. 
a. llu.o.,.8 1Dfulon ta £,1 ..... blood SlUG •• 1. a'boitt 
~tour fold of it. BOl"IIal ".lue ant. can lao Cl,.egea 1. 
inenaed ,t.ble IX). 'l'be .. r·e.Ul'. ere 111 ~1lt with· .... 
re:porte4 121 th 1.1~tv. in 4la"t10 hMr_. (:rtsbAr 8Jl4 ~, 
1986, Cn10k8hax.k and SlarS:nat8 ..... 1910& 1he1l8 .. bat. 19&,. 
MilttOll of iuul1n to tke gluo.. latulon will not 
ral •• the .. "leo &1J'008-.87 morel :fJ1 te.t_ th3ft .... to ... 
e ten4eao, tor the left! 01 1lJV08- to hl1 1»0 8; W)S81 ... 
(lJ!able X). SimUer renlM .. re ob •• rTCd by ..... (19'1) Who 
1!i84. th •••• meob.err, .. tlona in re-.. 
eonoentn'lona of: £l.J'OOSWl all4 leeti. 8014 in 00I'0naJ!? 
oo'Olu4ed hee!"ta of 40p gifta •• ltn,. Intu1110a are pva 1n 
-rabl. Xl. those giftD cluoo •• lJltUsloa are found 1n Tabl. xn. 
In both. 'the 180h_1o uea ot the len .. tn.l", 1.detiolent of 
at 
glycogen. an4$bO'G en .o~"1on of lut10 .'014, esr .... 1a11J 
J.n Ta'bl. Xll. _w. Slueoa. 1e lutu .... 
It ._ Gonel._ 1ihe l' .. u1t.$ of the Gl-..oo!Se 1ntuaM 
ooronst'yh •• rte with those ~ed with aa11r~.. there is hardly 
en,. Ghang. in rl"~ eo __ tratlon. whUe there 18 .cpr!s-
inslY' an ll1.Ol".n ot laotto $014 1n 6lu~. lntuSla6 ~~te1 
animals in boUJ. a_tlou o'E th. lett v_tricle. 
uUr ~ar1' oeel_l_ ._ ~\l.e4 in fOp iUJw40h 
_. 61. (1"") teun4 that &1100&- UoJ'a." aD4 leot10 a.14 
t. produad. 111 t~ ... _o111484 area. while last-iDea .,_ a1. (1919) 
......... that tbegl,.osea ooatfitU 0'1 the ooolUde4 Gna .. 
.. neo' ....... ·fd til ... e:aS.le renlve481uooae bltwd ... 
AS • tn.-rld.ns _.terneat " un be 8814tba\ 81uOOH 
tnt\ud .. on cll re188 eerUao _poge. While iMUlin 1ntu.aed .'WS. th 
81WJoae wiU not 1111 •• Ita oono_t~ft'l_turfih_1 .on \he oontruT 
-7 109teI' It el1s;hU, C fan. l'.IU), the ~ucooe 1atUa.Aon Sa 1m. 
~ ooolUd_ b.~. 4ounot "1" the gl.Joos-. but only 
appeers to lnor_fff) the .leot!.o ao14 OOllo __ atlon 'Teble XlV) .. 
c. •• Jltt!! ... ~t. ~e&!l.,;O_ j,wJ;1tll.Jlll ,W!'¥,lE' ,,~~ !! 
fthe 1fleo~l v+.A of " ... 1 anA t!A~t\.'t'f'tt l\AA'I MeA ~ Keert&. Z' • • =It!i_~.''raJ. *'1_1'1 ..... ,,. I •. ~~~ ~'$""~' .•• ' lid .... 
Oo:atl'Ol ... 1_ ror 8041_ anA po_eatum en found a 
Tabla XV. 'ftl... veJ.us •• oompue'blo wi ttl tbO" tOWld in," 
l1teratve (Bo,.- ant. l<101Idm •• 19401 l'Ood and. MOe. 1942). 
SOdium rem:elu more 01" leM WlObansed, WhUe pots •• 1_ 
le eignltloentl,. lnoJ"Maed 1n botil ~1olq. when gltl'Oose anA 
glueoa .... 1neul.1n mutuH 4lre 1nt\uled l!abl. XVI. XVII). 
Vpon oomperl&on With ~l eoncentntlon of sodium 
and potees1um (Table XV) with those obtain'{:ld in corottf4'7 QOoluatOIl 
With saline i.nt'w!lo%1. e rise Of both el$Otrolytes 1s observed ill 
the non-ocolUde4 ares ~ tb.$ lett ventricle, 'i\'bile there 18 no 
.~e in the isChem.io area ot the lett ventrl()le (Table XVIII)., 
Similar results ere tou.n4 in cpertm.nte.l eoron&1T oeolue1on 
y:1th sluoose lntt:.slon (Table XIX). OlUOO •• btu.ion does not 
Obenge tbe conoentretlOll8 o~ e1ther electrolyte ae oompere4 with 
tM seline intusion. fi'c$1gnl.tloant Change results 1n sodium 
_en "011 of the ocoluded area 1s oompared wi. th the ~"'M4 
.ree. but there 18 8 10$.8 or pota$$lwu in the affected area. 
Theee results are contradicted by those of Hast~ et. 81. 
(1939) .. who found potassium to be uneffecte4 in the iaeh_o ana. 
It lhoQlA be pOinted out. hOWeVer, that the aper1m$ntGl. oon-
41tlons 'W$!'e qult,e d1tterel!t. Haatlngs OOClu.ded the anGrY ror 
only 45 mlnu.tee. then released it. atld removed the heart several 
hours later; a180, no .8line or gluoose 1l.l.tus!o:n _s 61ven • 
.A.IJ a .... rlz1ng statement it Gan be 8814, thet glucose 
and gluCo9&-1neul.1n intuelon will not 81 tar the oont0nt or 8041_ 
but will reis$ the po'te.a81u.m conoGnt'ratlon in & normal beart 
ae 
'7aUe XI). In the corona!",. occluded h~ r$t.tGlv1ng sal!ne alJ4 
other. ,,-'eoe1 v1~ e;luoose l~lon. both 8041. end potassi_ 
oonoentratlona ere 1Mrease4. the latt'lr to • l. .. ~ extant In 
\he isohelilic t.;rea. 
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e as.a 7S.' 8S.6 '16.8 
10 IS.O 91.2 sa •• II" ,. 
11 53.5 81.0 53.'. 78.0 
11 38.0 ??a 38.& so.a 
19 Sl.e 90.5 5'~O 79.2 
16 13.' 76.9 12.1 ".4 
11 43.0 90.' 40.3 75 .. ' 
18 54.6 85.4 53.S 85.1 
19 88.a 14 •• 87._ 6&.9 
I g , , .~ OJ:- • ... 'W''' •• '"'"~'IIIf,' 1 t' I , , II U •• f il.liltVi 1 I '1 I ."d 
Meen. .. . • ., III • 35.' 02.0 85.2 78.6 S. B. ot Mean, .. tl,a tS.' :ta.l *1.5 , Value .. • .. ., • .4 <_01 .6 <.01 
L 
r 
DOC l.JS.fT~ICU: RI(}t'...fr VmTR!OLlt 
10. 
fJODlVJ! PO'rASSI'tll SOPItJ1d .PQTA8SIW 
11 54.a 75.1S &&.3 64.0 
81 10.3 '16.8 54.1 ?e.9 
II 3a.1 80 .. 1 32.6 •• 3 
25 89.8 75.4 86.5 9&.2 
28 31.8 8l..a 88.6 79.2 
" 
a9.1 e4.0 52.1 69.0 
88 36 •• '5.4 U.I 81.a 
10 15.1 6".1 5.& 85.1 
51 81.4 '13.0 30.3 85.9 
aa 1',.0 ee.a 51.1 ,9.6 
II .. II . .. a , . "',*'11 , ... ..... [11- , ...... I , I •• ' • .111 • 
lli.n., I • .. .. • • 29.9 '16.0 35.' '1'1.5 s. B. 01 Idean. • .. ;il.7 t1.8 :t1.1 :t.!.~ 
,p Velue. It • .. • • .,1 (101 .5 <_01 
L 
r 
47 
l}OO ~ TillJTRICLlt 
NO. 
8ODID'l1 l"O'fIJ9SIt.1'! SODIUM lJOTASSIUl;! 
IS 4-9 .. a '13.1 50.6 GO.C 
54 ".2 105.& 62.tJ 72.0 
36 4:\.6 91.9 48.2 '1.0 
58 3fhO 91.6 ".4 51.0 
41 53,4 87.& 44.e 90.0 
44 44.1 95.4: 52 .. 1 &0.0 
60· 46.7 83.1 9.3 65.0 
•• ':!IInll 1.~ .' - lIP ..., ~ II J' J ,,Ii \I f i.- I , ~ ... , •• ,. , r ... 
10.6 
.'.0 
:1:1.2 ±4.7 
r 
DOG LlD'T VlOrrRICLI LEFT OOOlm)lI) VJ!.If!'RICtE 
NO. 
SOnItl'M: FOTASSltJM SODl:'UM POTMSI'O't'! 
• 48.9 80.8 51.3 61.1 
8' 1S.e 8'.6 35.4 sa.l 
3. 81.8 107.4 58.4 109. a 
e 32.1 90.' to .. 4 82.1 
42 ,9.6 96.0 69.9 48.0 
a 49.0 B6.1 51.1 14.1 
48 _.0 67.1 n.o '6.1 t. 1. tu. n .. ; • l." 
.' I 
at \I 1M nit. I • T' U ,. qu .... ..,._ ..... ~l.T , "l 1111 •• / 'm "" i 
Mean • .. ., .. • ItJ.9 8'.6 45 •. 5 98.0 s. B. ot Mean .. :t$.7 t4.2 *2.' *4.6 
P felue. .. • .. ..1 ., .,l •• 
L:DT 'IIlfmICLE 
SODImil POTASS~ 
CONTROL UlAN II • • • , 13.6 $', t 
GLUOOSE nlJ.li"O~~.Em. • " .. 55.' 68.0 
.4 .01 
SOD~ KOTAS("Im" " ,;;.t \ili't 
SA.I.tIN~ !~'llVSL'l) .. • " 46.0 89 •• 
GWOOOE INFtm.&l • .. 89.' 8'1.& 
.1 -, 
OODmt~ POTfl.S;3:tml 
af.' 88,. 
35.8 'a.6 
SODn1ll 
60.6 
4Jl.i 
.1 
•• .01 
79.5 
.01 
PO'fJ.\..t:;SI1Jll 
0'.0 
'2.6 
.4 
r 
tElT VENTRIClJ!: 
SODIW •• « « ,. • • • « • 
. . . ,. 
46.6 
.8 
'a.6 
.oa 
r 
I 
L 
It 18 vle11 .. 'ebllshe4 that the GnuU'-rloh phoapheb 
Oompounds p18,. an Impor-'nt role In the pl1Yld.oloa- or -..1. 
(Wollenber£Q', 194/1) .. It we_ our bope in this ll'lTh"tigaticm to 
o'btabt some lU!.8ht 8. to the It_bani.ms wtJ.leh O~"'M b 
malntG1a1ns the level ot thue $8 wll ft. oth.eneru-p.141_ 
sO.tan ... 
In the preseat stud,. the concentration Of 811..,.-
y1e141ng nbs'kl'lOe •• _ In .... t1'.t$d 1n two aeparate o0n41tl01.'Uh 
Fint. an enviroaent. which. wu14 ..... e 81\100.8 u"11.'1ou. 
__ 8:oeompllehe4 by the &441 "lOll ot glueo.,e w1 t.n OJ" w1 thod 
insulin to ~l .ne.~t1ze4. ardMU. se.oDd. a 1_ ~ 
.Jl~nt wa achl~ 111 a port.lon ot the myooardium ,,. 
expelllental _roury lIsa "ton. It 18 bel1....- tUt • ..'to of 
hJPOX1e alate rether than anoxia t d"e to til. pre ..... O't 
anasto:rJOtlc etuumela. It as ot interest to. us hl"tb.. to 4e-
tGmine It slUGa.. Int'wJlon would a14 this 81 t-l,aet1on of aerobtG 
pro •••• e. in 'the metabol1sm or the oeolude4 doe hean_ 
81 
r 
81 
.. 
IRGU!'%l~., o!.L~e~_ .. 9.~:!.~'t ~'tUl,.l4s?J,.m .. ~t?!l. 2!M1~~~ 
A. thUilff.!1t,~~~ff 
Aeoo1'41ns to S08k1n (In,, f the pr ..... ot lf1O%"eeaed 
U1OU'. o~ glucose or lneulln will lnoreaN tJle rate Of 11_008. 
u.tilization. III the prue;n, stuAl'. the a441'1_ of 11\1008" 
alone renlted 1n a higher le .. el Of phosphOcreatine (PO), eM 1n 
• decline Of' 1norga.n1. pho8pbete cn) (Flg.l). IhU 1Mltate4 
that an IDf.tt> •• aod pho8phorylation 'took plaoe $8 e reaul' ot the 
inorease! slue,"," .,&111 .. t1011 by .. oell. Ua1ne 1'a41oaot.1ve 
pbcepurus (1'131). X.plea an4 ()~RS (l~") fount tho the 
...,,In..tloXl ~ BluoQae tint l1l8Ulln prc4\\c.e" tb8 srea' •• ' 
lneee.es 1» the total aoU-solu'ble ~ aM the p88 Of .. la'blle 
phosphate of A'rP ill ,he l1v81'. tfJIe lnorM •• Sa p8S ta _. 
fJ1nl1a-sluoo ....... 1a ... ed ~1M1., aooorAbc to the .'boW 
aQ;thot's. lay represent an. 8Il1umc.e4 o:x14atlon o~ the admlustere4 
l1uoa •• !he ..... k ~ 8aOka (1945) With red1 •• t1" phoa~ 
ehOw8 tlull' insulin plua glucose Ineu$" the Q __ ke <d p38 in 
,be akel.ta~ .. ole or the intaot animal. Whloh tJd.s eutboJt 
ln~ •• lnore ••• 1n rate ot teno ... r of til. phosphate b 
",ehOs1ne ViphMP-'e_ (ATP). '!hJ.I 1n~eta'1cm la not 
wnaaM4 em the bee's 0'1 thl ..... 14 ... sboa \he ~t1OD 
of' p3! _,. be lD4l1'eotly NlAt_ to a ~ 1*\.\1"0$1_ of pia. 
N ,OW)! ~1"'tnta:l 
INTACT OPEN CHEST 
N. G G- I s G C CoG 
30 
IP~~ D • f3 
30 n._ill 
~~:DlrJ ~ n 
60
1 :~l 
LA = 
MEQ/KG, 
,::bIa 1]1 
:j 30 
NA 0 
'1S·.1 
~X'YQt It su1ts 
G ... gluQose !Ilf\taed 
' ,J: - il~OO$$ plaEJ 
l~ll~ t¢d.·a:~ 
~ ie.llt~ :1tl;tuae4 
G .. $lucoee l11tased 
a ,.. (to",OOtll"J' ·ooel,usion, 
'O~ • . et):l'E)na~1 ooelU;$lohpl:\l~' gl tabose 
.. 
The eonatent level Of .d.enos1_ polyplloaphate (APP) 
ytth 8tl lnerease 1n phoephocreat1:ce (PO) 111 Qu,- restil 'a appear. 
to be oonslatentc With the oonoept thet a.or1b .... atonp role 
of po. An tntr.... of UP -7 be p0881bleoDl,.,. by hUlnG the 
leftl of act.xd. nucleotide. O:J1 the otl\er hand. br •• "'''2.ne 
a:ppeers to be a.,.aU.lile unA .. ~1 oon41tlou.. !!lee. tidings 
npport .... 'leU,. the ourrent op1n1on rGS'e~ the elWrQ 
__ '0011_ Of tlsau8 •• 'ria. J.l!>P 18 a ~n ste) in 8,-ntheda an4 
lltUlzetlcm. FC 1s a storase t~ • . 8:n4 D 1s • nee ••• el7 pre-
OV80r of hlSh onerey pbosphate. 
When lnlN11nta 844.a to the 83.u.ooa. 1nf'ua1q Id.x'ture. 
the ,ame o~. ocour tn tn. phosphate tJ"aotlou. bu.t to ....... 
ext_.1"" 4~ then wtum I1U008. $10n6 1. bhae4. !kat la. 
the 1.,..1 of PC 18 iNrea •• further (u'I.;t\ that of lP "eol1aes 
turther. Insulln. th •• tore. .pears to .~t sluG._ 
oz14atlou au4 \he .eeoc1.t_ ~tlon of high el1.GrQ phoapbste. 
In the .~1menta wi'th 81.0088 alone. •• h7Per1l14em.h 
Ulltoubtetl,- influence. the panWft. to gellora,*, 1uQJ.1n, eo 
that tile hO!1nOne s.. PHS_t 1n these ~ .. bl_'ta ea wel1. 
B. 9il'!2l'.1 
the reftlts ot th1. 8:W47 6Or;.f'1naessentla11y the 
reeUl ts Hpol-te4 1n tbe 11 te1"'6ture (CZ'\d.o.k8henk. 1936. orw.o:t-
shenk ana startup, 1'911; .lftu. 1941; Fieber end lAckey, 1911). 
IntreV8t\OUS gluoose Intusiol1 into nor!;;_l 8nimal. lner ... _ the 
1 ... 1 or eartU.8C P700pn.fII4dl'tlcm ·fd lJ:1$Ulia •• no turther 
e1't." OD 1 ta tn_.se. III he'. 1_ tends to _lag \be s1lOosen 
1 ... 1 .10 ... to the normal. 1IOWft'W, tl\J.a _,. ,. .• ,trlbute4 to 
t1le teot aGt lees gllWOM upJ'ea_' 1» 'tbe b1oo4 1flU\m iDn:U.a 
1. 844.... 4UG to 1 ........ u:UUutlon \)711ve .at ..... tal.. 
-..1 •• 
»..,.lte the lower 8119 __ oonkn't. luu11& .,..0'1:. to 
~. th •• .u'lllar ."111.-\1011 of· 81""'. 1'IWI 1tt 1P1Q,l~ 
\)7 the Ob8fJ1'Y8t1oa tbe' to PC 1..-.1 1e higher .u .......... 
or lDnlla 'tlIu .bl hMrta lDtWMd w.ttb glue ••• alo.. ., ~ 
1a ... len .... Wl.le. UD4e the oon41,,"loa 0'1 1_ 811808-
eonMat It 1. likely tluIt t.aenaae4 phOlpboJ'y1aU_ ., _n tha_ 
~ 1- lnera8G:4 \ltU1.'loa Of S1uooae. ft18 1IOtIlA 'be 
S.D11e.'~d ""ter 'by ~ atu4,. with rdloG.'lft ..... 
(CbemJ.a an4 Gh81kot~. 1110). 
o. atUEolZ1M 
1a ... ,...." .~ta041_ 'lIa) O.banpa 414 aot Ulte 
place. SIaM:8 el8Dlt'1oen ,..tloA O'L the BIt _u.la. _~ 
.ellul.1f lie, u4 ver, l1tU.. ot I" .. J.n,"oellulU", " i.e 
eonoelva'ble th •• ow pr ...... thcl of ana1pls I. not .enld,'!. ft 
~ to 48te-' • ., .ppreoleble .baage b 'ill. 111"'oeUwl" 
!fa _tratloa. 
1 ..... " _teb t4 ,.M881_ (I'.) W11d'J. lDor ..... 
.. 
81_80 •• ,,1;111_Uo:#1 18 well tI.oo18Ml1te4 (sseD:t-ore .. m. 114'1. 
la gl •••• 1atwJ.10A, 1t he. been f'oWlCl (POll •• k. 1918 ... 34) the" 
the Herea.. in ........ lncrpmo phoapha'te 18 a •• ~n1ed by a ttsU 
or ... x. !'his ......... ot ... It ... poatula"ed b,-~ 
eboft author, maY .. UH 811 ~" of 'the it 1a $..be Uaeu_. but 
no UPGl'imen'-l 4 •• ere ottere4 •• _viA.nee. fte r1M in 
$1aeue E .oa"". 1a our pres._ e't;U4y, .,. thu be • r •• ul:t or 
.. t1ft X Uoorpee"loa au to 1W4 Uor ... ed &luoae \lUll.attlcm. 
GlueoM-1aR118 1ntualon •• 10.. the po\eaa.t_ lew.l 
to • le •••• x'" than glue_ !atue1on elof.lo. anti lower. the 
e041_ oonteDt below the~. It 18 1n1.ier •• Uq 'tQ no_ ime' 
po1.\_I_ an4 8lJ'GOiGn ohaa1e8 appear to -1"1 in the __ 
tU ...... 1oa. na.1d. ... (19M) ... reported 'he ..,M.1t7 of It t. 
8l)"OO8ea syntlutal. 1a 11 ... alice.. tthe de.ree_. 1D eo41_ 1e 
not atetlatJ.oe117 a1gaLt£teat.bQt.ocuwd.4_lns 'tbe ,41Moul._ 
1st 4 .... '1. 1I1vaoeU'l1e2' 8041_ -banl-. 1t. ., be wonh 
rsot1D8.. ". 1aortee ..... , O~olJ._10.1 .... 1' ma, .. re18~ 
Vi a 81""'" aoUw.u:bnaioa or 8Od1_ fJ'Qa tne h.t oo1l. 
DI·lBt~!_ il, •• .wae'01!~, ~ .. S!t!!o~t. 22!!\t~~~ 
at .. ,~aarbI1 1RII:iM!' Mells 
one 01 .... obJ_t'ft8 o~ th. pres .. " atuQ' .. to 
determine the Int.lu., ... o:t glu008. i.JltwJ1a onohe.rd.Osl ooa-
.titwant. 01 the 00Nur7 ooollld$4 heart. It' Ooap1"te latan'loa 
1fOU14 uta'. et"te' • p.-104 or t'~ hours oae 1IRMtl.4 .,.. M 
p!loaJl1oeree.ue (PC) to be pres.'. ana. 'f'm!7 loW ooaoen .. ,s._ or 
....... lne po17Phoaphew (APP). it a.,.. JR·"h_ -~Ut 
l' 8_ 4ec1a_ to keep the _.ata pert1eU, opea In order to 
~ the a:ten'tl fd' cyanos18 Pl'04uo. lll' tile l1p"1-. III 
cmle to have U ",.qu.t. eontrol tor tlle 11""08. :l.ruael 
eoI'Ol'lUJ .'clllde4 eu,tmala. aft 14eDtl •• 1 8ttlO1U'1t O~ •• llae •• 
bttl ... tllto another 1I'O'l' of' eldmale. I» _en. Ofth ... ...,., 
,~10ll$ of the .... rreow left, ftllt.rlele ...... 'aka t.o ... 
•• lntenal conVOl. tor 'the ooOl~.loB. st.no. 'lbe eha1eal 
NCNlts Of the ~t.teo~e4 J)OII't1on Of the'nntrlcl.e ot sal.1ne 
lfttUM4 anJ:aclla wee aot ~"17 ~b1. to 'tbO •• ~0uu4 in 
Inte., cloeed .heet ent_la. 8 brier 4leo_alon ot tha.$ resul'te 
1$ in Ol~'\h'r. 
111 the eall_ lbf\lael an1mela tb,. l~M , .... 1_ 
(:we) -,. 'POIIetbl,. be a "sQt ot 804'_ ok1Or148 !2 !~. EYe, 
U iJrtnoe11Qlu 8041_.,. act. ue:rea ••• \he _traeeU1Il8I' 
8])4 ••• " 8impl,.. Inorea.ee, 'Wle tl ... e. Po.eslum tn the un-
att'HWu .. , howeYer. 18 hl8'h_ thaD 1D 2'1O'Jnnab. !hi. 
1n.ree.. 1a no" apparentlJ' aooeu.nte'ble 'by 10a& orpotaa81u tK) 
,.... •• oeclu4e4 8net sinoe X here 18 at normal level&!h 
ae .. t ple.ibl. 1n'~Gutl_ of .. el .. trolytG 
resulu_,. JlequiH .. couideation or a tu..2"ther f"'or. riz. 
• "l.'~ft 4ehrtratl_o~ the _l.l.IJ. In the opea.eb6st experi-
meats, 8 oould"8b1 •• mo_t O't wet_ -r be lOa' b1' th$ .expose4 
tis.ee .... n thWSh the l'JUrfeH of tn. hear" 1 •• 11 •• kept 
mclet With_lin. eM the obeet ~,. .P~.i;_tM With 
h ... tetst !'hie WI'.MI14 teal to o ... e oel1 .tlbJ'ltn"l-. aM .a 
8 ree.m.lt the tatl'.oe11Ul8J' .... lCO<.meentrat1o_ .,. 'be 
expeoteA to ~.e. saline llrtwIlc ·18 apt not to ~ 'ltd. 
oofl41'tl ••• 1~ by 1n ..... 111« •• Ctlt1lirM&llular flul' .,_ ' 
"" .,. t.ent to oaun a re4uot1oa b tissue X all' an 111._ .. b. 
lie. A,'pPGlrentlJ' 'thl. la,,, .. ~ 1. lJ'l8Uttlolellt to orrae' the 
o.age 1n MUd •• 4ehJ4ftttft •. 
ft. ~btl ..... or 0' - ....... 'OIl .. \11. 10 .... 81 __ ANa -
'.lI!,.I!l~ ... 9.t. O~,I!I!. 
W:b.en Biu'Heb aru.... l:oto the Open.eh .. , ..... 
• ria. ta PC .... APP •• atJlttlteJ'leO\l8 4~ •• 1. IP Sa ObB~e4 
111 the uaerteoted ere. ot t.be lG.tt veauiol. When aompU"ed w1th 
the n11118 f.U'wle4.,...Jleat 4ege. fte r1.. 1a Al1Jl .. _, 
aMniA 1;be ~1 1D,"' .hut ape:r1menta enl 1s ~t 
diffioult W .. lall1. 1) .. 1I8P8. tae ___ trat!_ .f • .,-11. 
ae14 .. 94enoe1M tipbosphate 18 ~ter 1U'I4er th •• otroa-
In the tmatt •• HI 81"_ or the lett vatrtole. the 
£11O~ con_eat 1. in the n~l raqe a. 1n the c •• e ot •• 11ae 
in:tua1on. 'While lactic acid concentration 1$ greater.' It 1. 
raesoIU')ble to believe that glycogen oontent ohould hava been 
greater. The :tact tlullt th.e sl100gen level ra:'lWined virtually 
the aame While lset:toacid increased. suggests: that there io 
greater glyoO{;enolysis in thef.luoos8 intused heerta. G1uoose 
Wuslon shOUld, 1t anythin, ~prove the dehyit.ref;,lon sinoe 
gluoose penotrfltes the oel.l membrene rMtU.l:r. It 18 41t1"loult 
to $4.N tillY Sl:roO{~a;a brfilakdov~"n nbould be grest0r than during the 
seline in.:i:'wl1on. 
'-"he 8041_ veluae appeered tc, 'be leas but pots.ssium 
"1eS just E.US high. '!'he Na d~se -7 'be t'elated to a rel.st1ve 
decrease in the extraoellular fluid epace and perhaps 'to 
a greeter extru~ion f70m 'the cell. l'h8 ~al1ure for X to in-
oreaee as oompe:r-ed to tlle selin. l~ed an1:mals. 1. ascribed to 
the aGue reason g1 von tor the fa ilure 0:1 8lJ'oogen level to 
iner_Be. 
Wbe ,Wlli~~e ~ ,~!!£l.Qt!!~us1q~",C!:q .. !~E!. !t~t!? .. O! i!.~ 
!ntl!$!.4 .. 0.m-9~!!~ A!~.!. 
In the affected «roe or the left ventriole in seline 
lntused enilrmls. When oam-r.t*rSd lrl:tl1 the unet~octl$d section or tIle 
sam.e ven:t:rlo1e. both VO Qnd APP ere signifioantly decreeSed. 
while 11' is increased. 'fh18 1s UJ.'ldoubtedly due lTIa1nly to failure 
in synthosis of hlg11 energy phoap.hetflh 
Sino. there 1a an 1,ne4equte· aupP17 01 OQgon 1n the 
lsoben:J.c .ree.sllOo.~- breakdown r •• ul.t8 88 well &. on incroese 
in the ••• "Wl.etlo.n of' le.t10 ao14. S1mJ.1er reeu1t8 were 
obtabed bv llirlwdOh (1934). 
'.I.'he potasd_ 4eoreaafJ, then, OWl be oo~te4 with 
the d1m.1nut1on or €"J.~. shee sod1um. tends to ate 'the oell 
When patesslum Hayes. 0tU' t1n41.l.lc of an inC1'"GU6 1a not un-
uul. 
at JiG.,PUU 9.£'d~W!! JI£!!I10! Fa 1I~~,"x"!!El Sl~O!~~t Al!I 
Ita, ilJm ~t: ,9»!!-Phest, ~.11· 
Glucose tnt.lon 414 •• alte 'tbe oo __ va\,lon or 
the pho.pbate treo.ions Oft the 1eobeml0 U"EMl1 the reaul 'tG ~ 
the .... as those of the Nl1ne 1ntu.&e4 experiments, • 
... 1s «I ta1rUlv 4esrtldaUon ot 6170oe- w1~ 
• ~ marked rise ia18ot10 8014 oonoeatretlon Wh~ l1ucoSQ 1. 
lnt\18M.. l'hla ~s. in l1,-oos.tu.il.;rrd .. s we ob.ut:-yet in the 
llODM8tteOt$4 roslone .lAo elild. 1s diffioUlt to refilolve. It-,. 
be pose!})l. that 0 portion ot tho. Ilyoogen may be Hlat.lftl.y 
UJlCha~~lng ........ e aecoaf. pon1oll 1$ labUe. In botJa aal1na 
aM glucose 1ntuione tb.e Ilyoolen %"eoorde4ma7 b. "he stabl.. 
h.otlan. In. the )reee.uce O~ gluoOS&. more labile 81100&: .... -7 
be tormecl but it -7 be broken dOWlJ. ~18t$111 80 tbet 
• finite {aoreaGe in ooateut 1s not recol~$bl$. !his m$1. 
SL( ",i 4M 
therefore. aocount ter the 1nOr6&$$4 laotic Geld oontent. 
The sli.f")lt olevation of K and the tall of Ne in tlla 
glucose 1nf'uGed iachc:mio Ol"a~} is oOl18iatflllt with the l'indir,*; in 
the oon-al'teetod ereas and the S$i.lt:) explanat.iona given 1:,1161:6 
apply here elso. 
Glucose 1.ntua1on "fiwbiol1 has a. notiCG4ble influenoe on 
the rootU.ly· 8veils.bla energy supply in the .norool llsart doe8 
not appeax' to i.ofluenC$ tl1G COll(Uimtr8'tione ot energy .... :ri.Ch 
phosphate (lOll1pounde or glyoogen in ax·peri.1'JGlltal ooronary 
occlusion • 
.9..9r4,~nt, on, ttu~ .. ~lrtrer;el*~~~t.!qzr qt A~=l.. t8,1t,~O~, q1!~l.ct~ ,!.1.r!,\1~. 
The det;;3r.:dnetioll ot C1H)~:doel eonati tue.rAts on the 
SDr.ie tissue is. ot oourse. essential 'for en etteInpt ot corre-
lating obanges. fJ.'he p:rursoy 0.1' ~ny aL~e eVGllt 1s d1ffioult 
to deteI'mi;~e unless t:U:iG epurE,u~ studies are 4011JiJt since this 
\ms not oarried out in the present study, tlls ini.tiel. Oh.ango 
preceding all others C&!U'lOt 'be aocurat~ly assessed. !.."n a best 
~.P1'}l·O;tlootlon,. it eppGS1"S l;U:ely tb-at g;lt~co8e tnn.sport oauaes 
plest:'!s potaaaiW":.l to ent~r whioh IntU1"'!' ... I~,ay be lru:rt.rw:nOl.ltal in 
:p.:ro~·:otinG net glyco€;en synthesis. Th0 S1I:lultaneoue increase in 
glucose o;:d .. ;:1otion may aocount tor the increased phOspb,t)ryl.otlon., 
In ooronaryooclue1011 elucose transport is un4oubtedl.y 
docreasec. cetu31:n.D sr:~ll ctU:Ult;jf)S in (~lycogen B.nd eleotrolytes • 
... 
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!'he relative laek of ~n wUl. 1nh1'blt phosphorylation 4$ 
well. 
.lUi 
1. 'a) 0IU088 .. glUOCUll$ pla 1Mblla •• ~rd8tered intra-
vetlOu17 tor ft". hOWNI to ~1 4op. 8el1ne or 
gluoo •• we tnttu'IM tor :.v hours 1;0 &no'l:u~1' sroup Of 
aa1ma1a In wblOh ~,. OO4lualotl ._ P1!'04uoGd by 
oeclud1ng • bftnoh ot t.:b.e lAtt antcior 4eaoen41ag 
OU01l8ry ~. 
(b) AM11818 of the ftoHa tl ... tor ~nl. phQ.parrt •• 
phcaphooreetlu. "eno.be polyplloaphatG, slJ'OO6Gf1. 
lao tic acid. a04tura. tm4 potead- were oarr104 out. 
tn ~l eaS_ll, l1u", 1.atn.e1= rata_ the level or 
phospbOOreaUQ. h.. DO aftect on denoslmt poly. 
p11o$phate. anA \aDds to 48$1'_ •• 11'lor{~n1. phoaphate in 
the 40« beert. 
Iben tnsulin 18 dild to the elueose Wualon. f.\ st1U 
p .. ter tnoru •• In ~hocr.atln. reatIl_, adenoelu 
polyphoeph4te ~1ns ~hang.t eM a turtber deer._ 
ill 1nor~n1o phO$phate 18 observed. 
(0) tilacose tafttelon arke41y elG'V'G tes carti.. glyoogen. 
'WIllI. gluooe .. bulJU11n lntusiOl1 :raises slreogen to 
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a lesser extant. The lattera:f:reot r:;$Y' be dlb! to blood 
su.c;ar rising lesa in the pres$nf)e' {)j;' insulin. 
(4) Tlsemo aodiw~. under the Intlueno~ of: gluoo~~0. l"'fJ;;'-tUille 
the aame;90t asaiuna 18 lnore,u;i8(1 in 1t.$ ooncentration. 
Insulin addition to the gluoo6e 1l.lfu.alou Id.Ature lowol's 
tbe sodium oontent end raises ~iX>tass1U1A lovtU to 
a lesser degree than gluoos~ 1n!'usiou alone. 
2.. (I) In the ooronary occlusion $l£perimen.ts, sa11ne lnttud,QU 
has no at:t'eot on th.Q phosphooreat1ne eontellt and 
adollOallle: poly-phosphate. Whl1.e inol"tlif$nl0 phosphate i.e 
is inoreased 1n the non ... .rfeoted portion of the lett 
ventriole,. 
(b) The oontent ot 081'"4100 trJ.yc4:/~~.ell ie allg.b:tl3' reieoo. 
( 0) Both sodium and l~tesslwn inc:retHie dUl"llla sel.1l1e 1.uw 
rualon. These efl'eots are oonsideroo to be relcted. to 
a non-specifio faotor, viz. o$llulsr dehydration in the 
open-ohest dogs. 
5. (a) Gluoose infusion at"1"eeta the area of the.se ll$arta, whioh 
~.s not ooolud&d,ln 8 si.r;lUar nl&:rUli91~ 8S It e.troota tl.lfS 
l'lo!"fJal heart, 1. a. t.he ph()s'piloGl"aat1'J."18 (lont-ant :to 
1'01800 I w!lile the 1nc:;rt?:sn.io pb,Qsphata 1s lO\'l6l'od.. 
In add! t1on. the oontent 01" E)deno.td.ne polyphosplUlta 1s 
raised • 
...... 
, --------------------------------------------------------------~ 
08 
(b) .1~ ~1u tb e .. •• In the ..u .. 1:ntu.81oa. 
whlle lAe"e ao14 1. r.i .... 1Ul4er the lAtlu.afJ.OQ of 
aluooae_ 
(0) uO change 1a pota •• l_ 18 obaU'WMl. .poa ooapariaon w1 t;b. 
saline 1r1fuslonl .. ,_ 'MD48 to C ........ 
4. (a) In the 0001: ... ar_ ot the ael1ne 1nt\tal.oA exporJ.,menu. 
phoSphoereatlne end s4enoa1ne polnhospbate are 
_rk841,. decreased, l~nlt) phosphate contaut 1. 
eleTGt~ • 
. (b) A. a.oree •• 1n g17OOlon ool'1tent 1. obeerved,' laotio 80.14 
1& 811t.r,htl.:r eleveted 8pOrl oom:perison 'With tn. DOn ... 
etfGoted seotlon ot the ventr:!ole. 
(4) 'I'll., potesaiWl1 OODeentretlo.n _8 lese tht'Ul thenlue in 
the non-etteote4 are. ot the same ventricle, sOdium 
ws relsed. 
5. (a) No ehal3Ge 1$ totmd in all thee phoa;>:iuate traotions 4e-
termined Wl4er gluoo.. 1ntu8ion In the 18011-.10 $",1011. 
(b) GlyoOf:;ell break40wn end la'otto ac14 f'oJ."m.8tloa 1s S1"$ateJt 
than td'.t.en Mline is a4l'd.nletored. 
( c) fota •• tWlll 1. ellg-JlU" h,lt.hel" and sodium l~r 11'1 
gluoose 1tttaelon. 
e. As " eummal"ldl:lc statoCtnt, it cen be concluded that 
,~uee.. and KluGo_plus insulin infu.sion 81 tor certa18 
----------------------~ 
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